When I was a young lad in the 1930s, our family used to spend the summer holidays at a cottage in Milton Eonan, Glenlyon, Perthshire. There was no electricity and water was pumped up into the cottage from the Milton Burn by a contraption known as the Ram. Powered by the gravity flow of unlimited water from the burn above, it maintained an intermittent jet of water into the attic tank; or rather it did until it suffered one of its periodic cardiac arrests. Although the Ram was 100 yards away, the sound of its beat was transmitted along the pipe and could be clearly heard in the cottage. Likewise, we always knew when it had stopped and required to be prodded once more into action, using a technique I later appreciated to be very similar to though, I will confine myself just to discussing the method that had been used on our pre-term infant with the pneumothorax.
The technique is illustrated in Fig. 3 . There is a source of oxygen under pressure, a flowmeter and a tube leading to the baby with a T-piece underwater safety valve normally set to blow off at pressures over 30cm H.,0 or 22mm Hg (Fig. 3) . This is below the pressure usually considered to be capable of causing alveolar rupture. Positive pressure is provided by intermittently occluding the hole near the endotracheal tube. Usually the flowmeter is marked in litres per minute. However, unfortunately, the 'Resuscitaire' flowmeter that we were using was only marked in arbitrary flow units 1, 2 circumstances lung compliance is nil. To mimic that situation we modified the rubber 'lung' by greatly reducing its size. When we insufflated the artificial lung with nil compliance, using the same flow rate, we noted a sharp initial peak pressure of 68mm Hg preceding the plateau (Fig. 4B) . When I saw this I immediately thought of the Bristol plumber and his Water-Ram. The peak was undoubtedly due to a build-up of pressure in the system during the momentary inertial delay while the water column was being pushed down the manometer T-tube. Although the peak pressure was only maintained for less than one-tenth of a second, at the high flow-rate being used, the volume of gas delivered during this time was quite sufficient to rupture the non-aerated lungs of a newborn baby. While appreciating the somewhat different physical principles involved, we christened our observation the Water-Ram effect.
Next, we repeated our studies using the lungs from a still-born infant that had died just before delivery at term. The flow-rate was again 8 litres/minute. The pressure recordings of the first three insufflations are shown in Fig. 5 . Notice the presence of the Water-Ram effect during the first insufflation. In the second insufflation the effect is smaller, while in the third, with the lung expanded, it has almost disappeared. Although the pressure in the system had only risen briefly to a height of 40mm Hg (55cm H20) during the first insufflation, we observed the formation of interstitial emphysema on the surface of the lungs and a steady bubble of gas through an underwater rupture of the pleura.
As a result of our experience, all 'Resuscitaires' throughout the country were modified by including in the circuit a dead-weight valve that blew off instantaneously at 40cm. H20 (30mm Hg).
The trace shown in Fig. 4C Pressure traces of the first three insufflations of the lungs of a fresh still-born infant using the unmodified Resuscitairc and a gas flow of
